The risk of massive pulmonary thromboembolism (PTE) secondary to varicose vein surgery is very low. There are only two cases which have been reported regarding massive PTE occurring after varicose vein surgery. We herein present the case of a woman who had suffered from chest pain. A short period following her admission to the emergency department, she had cardiac arrest and was subsequently diagnosed with massive PTE. Thrombolytic therapy was administered and her clinical status dramatically improved thereafter. Massive PTE may occur after minor surgical procedures, and thrombolytic therapy can safely be administered after cardiopulmonary resuscitation.
Introduction
Major surgery is the most important risk factor of venous thromboembolism (VTE) (1) . On the other hand, its risk after minor surgery is even lower and the risk of VTE following varicose vein surgery is known to be very low (2, 3) . Two cases have been reported in the literature regarding massive pulmonary thromboembolism (PTE) occurring after varicose vein surgery that were treated with thrombolytic therapy. According to an expert opinion, it is safe to use thrombolytic therapy for patients who had cardiac arrest secondary to massive PTE (2) . In such patients, it is lifesaving to start thrombolytic treatment as soon as possible (4) . We herein present the dramatic clinical improvement of a patient due to successful treatment with thrombolytic therapy who had cardiac arrest secondary to massive PTE following varicose vein surgery.
Case Report
A 47-year-old woman with a history of right lower limb varicose vein surgery 7 days previously was admitted to the emergency department with squeezing chest pain that was present for 3 days. She had been followed for hypertension and depression, she was a nonsmoker and her family history was nonspecific. A short period following her admission, she had cardiac arrest and after approximately 3-minute resuscitation, sinus rhythm was obtained. The patient was then intubated and her vital signs were as follows: body temperature of 36.8 , arterial blood pressure of 70/50 mmHg and heart rate 138/min. Thorax computerized tomography (CT) was planned with the prediagnosis of massive PTE due to the patient's history of recent surgery and shock status. Bedside echocardiography, which was performed to rule out potential accompanying pathologies, revealed increased right chamber sizes and pulmonary hypertension [systolic pulmonary artery pressure (SPAP)=55 mmHg]. CT revealed bilat- eral thrombi in the main pulmonary arteries, confirming our diagnosis ( Fig. 1, 2 ). Immediately after she was admitted to the intensive care unit (ICU), she had second cardiac arrest, and sinus rhythm was obtained after 5-minutes resuscitation. Noradrenalin infusion was started at a 10 mcg/kg/min infusion rate due to hypotension, and her oxygen saturation was between 90-92% with 80% oxygen supply given via a mechanical ventilator. A hemogram revealed a hemoglobin value of 12.0 g/dL, platelet count of 195×10 3 /μL and ddimer concentration of 4 ng/mL (normal range: 0-0.5 ng/ mL). After the patient's relative provided informed consent for thrombolytic therapy, an intravenous infusion of 100 mg alteplase for 2 hours was started. Shortly after thrombolytic therapy, unfractionated heparin (UFH) infusion at a rate of 18 U/kg/hr was started and its dose was adjusted according to activated partial thromboplastin time (aPTT) levels that were checked at least 4 times daily. Six hours after thrombolytic treatment, the patient regained consciousness and responded to verbal stimuli; there was no longer need for the noradrenalin infusion after 8 hours, and she was extubated 24 hours after the initiation of thrombolytic treatment. Warfarin therapy was started at 24 hours from the start of UFH infusion. Due to difficulties in maintaining target aPTT levels, UFH was switched to subcutaneous enoxaparin sodium given at the dose 0.01 mL/kg twice daily. Approximately 30 hours from the start of thrombolytic treatment, the patient's oxygen saturation at room air was over 95%, her hemodynamic status was stable and she was discharged from the ICU and taken to a room in the pulmonology department. On the 6th day of hospitalization, SPAP measured via echocardiography was decreased to 35 mmHg. Bilateral lowerextremity venous Doppler ultrasonography revealed a thrombus in the right vena saphena parva, and deep veins were clearly noted bilaterally. The underlying factor contributing to massive PTE was thought to be varicose vein surgery, which had been performed 7 days prior to her admission. After maintaining target INR levels on 2 consecutive days, enoxaparin sodium was discontinued. The patient was then discharged from the hospital on 6-month warfarin treatment. At 8 weeks after her discharge, thorax CT was performed and revealed clear pulmonary arteries free of any thrombi (Fig. 3, 4) . The patient is being followed under anticoagulant therapy and currently remains asymptomatic.
Discussion
Vein operations are among the procedures carrying the lowest risk of all surgical interventions (5). PTE is a wellknown complication of major surgery, however, it is not always appreciated that it can occur even after minor interventions such as varicose vein surgery (5, 6) . In a study including 599 patients for complications associated with varicose vein surgery, Critchley at al. showed that the incidence of VTE was 0.5%, whereas the incidence for PTE was 0.15% (2) . The risk of a thromboembolism following varicose vein surgery depends on various factors such as coagulation disorders, which often go unnoticed until the first event occurs, age and the presence of concomitant diseases, and the extent and duration of the surgical intervention. It is generally accepted that small saphenous vein (SSV) surgery carries a greater thrombotic risk than great saphenous vein (GSV) surgery (5). It has also been shown that superficial vein thrombosis (SVT) can propagate into the deep veins in 7-44% of cases, leading to deep venous thromboembolism (DVT) and potentially concurrent PTE (7, 8) . The progression of superficial phlebitis was investigated in 2003 in the Stenox study (9) , which showed that this process persists for at least 3 months with a rebound effect after the withdrawal of low-molecular-weight heparin after 10 days. In fact, patients treated with a much cheaper oral nonsteroidal antiinflammatory agent eventually showed identical results. In the 2010 Calisto Study, antithrombotic prophylaxis was extended to 45 days and a clear advantage was demonstrated (10) . However, it remains unclear in regard to the optimal timing to initiate prophylactic anticoagulants following varicose vein operation, and recent guidelines do not recommend prophylaxis with anticoagulants in this setting (11). Our patient had not been on any anticoagulants at presentation.
Our patient presented with severe shock leading to cardiac arrest. Approximately 5-10% of patients with PE have an unstable hemodynamic status which may lead to shock (12, 13) , and such patients have a 15-60% higher mortality rate compared with patients without a compromised hemodynamic status (12) (13) (14) (15) . It is therefore is very important to make a differential diagnosis immediately in patients with shock to initiate target therapy. Our patient presented with chest pain. There were no ischemic changes on her electrocardiogram. Aortic dissection was excluded because a normal aorta was found on contrast-enhanced thorax CT scans. There were no clinical or laboratory findings to support the diagnosis of either intoxication or sepsis that might lead to shock. Due to the patient's history of recent surgery, sternal chest pain on presentation, development of cardiac arrest and findings of pulmonary hypertension and dilated right heart chambers on bedside echocardiography our strong prediagnosis was an acute PE (5). Our diagnosis was confirmed by contrast-enhanced CT scans revealing thrombi in the main pulmonary arteries.
The only target treatment available for our patient with an acute PE leading to the shock status was thrombolytic therapy. Currently, thrombolytic therapy for PTE remains controversial. Active cardiopulmonary resuscitation (CPR) is clearly not a contraindication for thrombolytic therapy. In a study including 6 massive PTE patients who were given thrombolytic therapy following CPR, it was determined that thrombolytic therapy is a life-saving treatment option for such group of patients (16) . In a recent study including 34 massive PTE patients, it was concluded by the authors that thrombolytic therapy given concurrently with CPR is both effective and safe (17) . In our case, alteplase was given after nontraumatic CPRs, and no complication was observed and her clinical status improved dramatically. In the literature, there are only 2 case reports of massive PTE after varicose vein surgery. Our case is important because it is the third case reported in the literature which demonstrated the rapid recovery of a massive PTE patient due to successful thrombolytic therapy administered after 2 non-traumatic CPRs.
In conclusion, it should be kept in mind that massive PTE even after minor surgical procedures such as varicose vein surgery may occur. Massive PTE is a life-threatening disease and the risk of death is greater when it is accompanied by cardiac arrest. Therefore perforing thrombolytic therapy after CPR in such patients with high mortality rates can be a lifesaving treatment modality.
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